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(54) A method of detecting imbalance in a drum of a washing machine 



(57) A method for detecting imbalanced rotation of a 
drum (3) in a washing machine during rotation of the 
drum (3) is disclosed. The method includes the steps of 
determining a change in speed of rotation of the drum 
and comparing said change with a first predetermined 
reference value to detect imbalance. 
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Description 

[0001] The present invention relates to a method of 
detecting imbalance in a drum of a washing machine 
during rotation of the drum. 

[0002] A conventional drum type washing machine, 
having a known device for detecting imbalanced rota- 
tion of a drum due to an uneven distribution of laundry 
within the drum, will now be described with reference to 
Figures 1 to 3. The drum type washing machine has a 
housing 1 , a tub 2 suspended within the housing 1 , and 
a drum 3 rotatably mounted within the tub 2. A motor 5 
for driving the drum 3 is mounted on one side of the tub 

2 and the housing 1 is provided with a door 8 to enable 
access to the interior of the drum 3 to be obtained. 
Operation of the washing machine is controlled via a 
control pane! 10 mounted on the front of the housing 1. 
[0003] A transmission system 20 is provided for rotat- 
ing the drum 3 and comprises pulleys 21,22, mounted 
on the drum 3 and motor 5 respectively, and a belt 23 
which extends between the pulleys 21 ,22. The washing 
machine is equipped with a tachometer 50 for determin- 
ing the speed of rotation of the drum 3. 

[0004] The washing machine carries out three cycles 
namely, washing, rinsing and spin-drying. To use the 
machine, the door 8 is opened and laundry is placed in 
the drum 3. An operating program is then selected by 
pressing the required buttons on the control panel 10. 
[0005] During the washing cycle, the drum is alter- 
nately rotated in forward and reverse directions to con- 
tinuously agitate the laundry to clean it in water 
containing detergent. In the spin-drying cycle, the drum 

3 is rotated at high speed by the motor 5 to generate a 
centrifugal force and remove water from the cleaned 
laundry. 

[0006] When the drum 3 is rotated at high speed dur- 
ing the spin-drying cycle, vibration of the drum 3 may 
occur due to imbalance caused by uneven distribution 
of laundry within it. This vibration can adversely affect 
the spin-drying cycle, and when the washing machine 
senses that the level of vibration exceeds a predeter- 
mined level, it can prevent damage by halting the spin- 
drying cycle and initiating a counterbalancing cycle. 
[0007] A conventional method for detecting imbal- 
anced rotation of a drum is illustrated in Figure 3. 
[0008] The tachometer 50 detects (S101) the speed of 
rotation of the drum at a number of different times and 
inputs the measured speeds in the form of pulse signals 
into the control unit 40. The control unit 40 is pro- 
grammed with an imbalance detection program and 
ascertains (S103) whether or not rotation of the drum 3 
has become imbalanced. If imbalance of the drum 3 is 
detected, a balancing cycle is initiated (S104), whereas 
if no imbalance is detected, the spin-drying cycle is initi- 
ated (S105). 

[0009] The balancing cycle is performed by alternately 
rotating the drum 3 in both directions to distribute the 
laundry evenly. 



[0010] A disadvantage with the aforementioned 
method for detecting imbalanced rotation of a drum is 
that the control unit 40 receives pulse signals at a 
number of different predetermined times which means 

5 that the imbalance is not detected quickly. Furthermore, 
in order to detect imbalanced rotation of the drum on the 
basis of accumulated pulse signals, an imbalance 
detection program is needed which increases the detec- 
tion time. As the spin-drying cycle and the counterbal- 

10 ancing of the drum cannot be completed quickly, the 
operating time of each complete cycle of the washing 
machine is increased. 

[0011] A method of detecting imbalance in the drum 
of a washing machine during rotation according to the 
is invention is characterised by the steps of determining a 
change in the speed of rotation of the drum, and com- 
paring said change with a first predetermined reference 
value. 

[0012] Preferably, the step of determining the change 
20 in rotational speed includes the step of determining the 
change between the maximum and minimum speed of 
the drum. 

[0013] In one preferred embodiment, the method 
includes the step of initiating the spin-drying cycle when 
25 said change in speed is less than the first predeter- 
mined reference value. 

[0014] The method preferably includes the step of 
comparing the change in speed with a second predeter- 
mined reference value when said change is greater than 

30 the first predetermined reference value, and if said 
change is greater than the second predetermined refer- 
ence value, initiating a balancing cycle. 
[0015] Preferably, the method includes the step of 
repeating the comparison of the change between with 

35 the first predetermined reference value, before initiating 
the spin-drying cycle. 

[0016] An embodiment of the invention will now be 
described, by way of example only, with reference to 
Figure 4 of the accompanying drawings, in which: 

40 

Figure 1 is a perspective view of a prior art drum 
type washing machine; 

Figure 2 is a schematic view of a device for detect- 
ing an unbalanced drum in a prior art washing 

45 machine of Figure 1; 

Figure 3 is a flow chart illustrating a prior art 
method of detecting imbalanced rotation of a drum 
in the drum type washing machine of Figure 1 ; and 
Figure 4 is a flow chart illustrating a method of 

so detecting an unbalanced drum according to the 
invention. 

[0017] Hereinafter, an embodiment will be described 
in detail with reference to the drawings. Parts identical 
55 to those in the prior art washing machine shown in Fig- 
ures 1 to 3 will not be described, and will be referred to 
■ with the same reference numerals. 
[001 8] The device for detecting imbalanced rotation of 
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a drum will now be described. The control unit 40 drives 
the motor 5 to rotate the drum 3. The speed of rotation 
of the drum 3 is dependent on whether there is an une- 
ven distribution of laundry within the drum 3 and the 
tachometer 50 detects (S201) the deviation between a s 
maximum and a minimum speed. 

[0019] If the measured deviation is less than a first 
predetermined value (S202), the control unit 40 detects 
no imbalance. To ensure accuracy, the process is 
repeated (S203) ten times. The first predetermined w 
value is preferably set to 3rpm. If no imbalance is 
detected during repetition of the above process, the 
spin-drying cycle (S204) is initiated. 
[0020] If the measured deviation is greater than 3rpm, 
the control unit 40 compares (S205) the deviation with a is 
second predetermined value. If the deviation is less 
than the second predetermined value, the first deviation 
detecting step (S201) is repeated, and if it is more than 
the second predetermined value, the control unit 40 
detects imbalanced rotation of the drum 3. To. ensure 20 
accuracy, the process is repeated (S206) ten times. The 
second predetermined value is preferably set to 10rpm. 
If imbalanced rotation is still detected during the ten rep- 
etitions of the above process, the balancing cycle 
(S207) is performed. 25 
[0021] The balancing cycle (S207) is performed by 
alternately rotating the drum 3 in both directions to dis- 
tribute the laundry evenly. When the balancing cycle 
(S207) is complete, the above-described process is 
repeated. so 
[0022] In the present embodiment, the first and sec- 
ond predetermined values are set at 3rpm and 10rpm 
respectively However, these values may be different 
depending on the type of washing machine and can be 
determined experimentally. 55 
[0023] Furthermore, in the present embodiment, the 
steps for comparing the deviation are repeated ten 
times. However, a smaller number of repetitions can be 
performed to reduce the time taken to detect any imbal- . 
ance, or a larger number of repetitions can be per- 40 
formed to enhance the reliability of detection. 
Alternatively, the detection process can be performed 
continuously throughout the spin-drying operation. 
[0024] According to the invention, pulse signals need 
not be accumulated over a long period of time, and the 45 
additional unbalance detection program is no longer 
necessary. 

Claims 

50 

1. A method of detecting imbalance in a drum (3) of a 
washing machine during rotation of the drum (3) 
characterised by the steps of determining a 
change in the speed of rotation of the drum (3), and 
comparing said change with a first predetermined 55 
reference value. 

2. A method according to claim 1 , wherein the step of 



determining the change in rotational speed 
includes the step of determining the difference 
between the maximum and minimum speed of the 
drum. 

3. A method according to claim 1 or 2, including the 
step of initiating the spin-drying cycle when said 
change in speed is less than the first predetermined 
reference value. 

4. A method according to claims 1, 2 or 3, including 
the step of comparing the change in speed with a 
second predetermined reference value when said 
change is greater than the first predetermined refer- 
ence value, and if said change is greater than the 
second predetermined reference value, initiating a 
balancing cycle. 

5. A method according to claim 3 including the step of 
repeating the comparison of the change in speed 
with the first predetermined reference value, before 
initiating the spin-drying cycle. 

6. A method according to claim 4 including the step of 
repeating the comparison of the change of speed 
with the second predetermined reference value 
before initiating the balancing cycle. 

7. A washing machine including a drum, means for 
sensing the speed of the drum and control means 
wherein the control means is configured to operate 
the washing machine according to any preceding 
claim in dependent on the output of the means for 
sensing the speed of the drum. 

8. A method of detecting an unbalanced drum in a 
drum type washing. machine comprising the steps 
of rotating said drum, gauging number of revolu- 
tions of said drum, calculating a deviation of the 
number of revolutions and judging unbalance of 
said drum on the basis of the deviation. 

9. The method for detecting an unbalanced drum as 
claimed in claim 8 wherein said drum is judged to 
be balanced when the deviation is smaller than a 
predetermined balance criterion. 

10. The method for detecting an unbalanced drum as 
claimed in claim 9 wherein said balance criterion is 
3rpm. 

11. The method for detecting an unbalanced drum as 
claimed in claim 9 wherein said drum is judged to 
be unbalanced when the deviation is greater than a 
predetermined unbalance criterion. 

12. The method for detecting an unbalanced drum as 
claimed in claim 11 wherein said unbalance crite- 
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rion is 10rpm. 

13. The method for detecting an unbalanced drum as 
claimed in claim 11 wherein the steps of gauging 
and calculating are repeated when the deviation is s 
between said balance criterion and said unbalance 
criterion. 

14. The method for detecting an unbalanced drum as 
claimed in claim 8 wherein the deviation is a differ- 10 
ence between a maximum number of revolutions 
and a minimum number of revolutions of said drum. 

1 5. The method for detecting an unbalanced drum as 
claimed in claim 8 wherein the steps of gauging and 15 
calculating are repeatedly performed. 
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